® 



EuropaJsches Patentamt 
European Patent Office 
Office europeen des brevets 



INllllllllilllllll 

0 Publication number: 0 337 500 B1 



<§> EUROPEAN PATENT SPECIFICATION 

0 Dale of publication of patent specification: 09.08.93 © Int. Ci.». B85D 1/26 

© Application number: 88109413.8 

<§) Dale of filing; 30.09.85 

(§) Publication number of the earlier application in 
accordance with Art.76 EPC: 0 196 327 



© Container. 



<£> Priority: 03.10.84 US 657224 


(§> Proprietor: AMERICAN NATIONAL CA#I COM- 


2O.0S.85 US 736428 


PANY 




8770 West Bryn Mawr Avenue 


© Date of publication of application: 


Chicago, Illinois 89831 (US) 


18,10.89 Bulletin 89/42 






© Inventor: Pulclanl, Sam C. 


© Publication of fee grant of the patent: 


4633 North Ozark Avenue 


09.06.93 Bulletin 93/23 


Oak Forest, IL 60452{US) 




Inventor: Mikas, Raymond 


(£} Designated Contracting States; 


8137 South Sawyer 


BE OE FR GB IT S£ 


Chicago, IL 60652(US) 




inventor: Wyleta, Robert M. 


© References cited: 


5525 West 83 Place 


WO-A-83/02577 


Burbank, IL 804S9(US) 


FR-A- 2 099 514 


Inventor: Szczerba, Robert M. 




800 Willy Avenue 




Algonquin, IL 60102<US) 




<§> Representative; Strehl, Schubel-Hopf, Groan- 




ing 




Maxim Hlanstrasse 54 Postfach 22 14 55 




W-8000 MUnchen 22 <DE) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
O mav gi V8 notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 



1 



EP 0 337 500 B1 



?. 



Description 

A container of the type according to the ©re- 
characterising part of claim 1 is known from WO-A- 
83/02577. 

A hollow support surface of this known con- 
tainer extends around the centra! domed panel. 
The support surface is incorporated in a transitional 
portion connecting the periphery of a centra! panel 
to the side wall. The transitional portion consists of 
an annular wall extending from the periphery of the 
centra! panel to an outwardly convex bead of ar- 
cuate cross-section forming the support surface on 
which the can body may stand. The bottom wall 
shape enables filled cans to be stacked. The beads 
can be engaged in a lid of another can within the 
double seam produced when fixing the lid to the 
can body, In addition, the doubie seam is arranged 
to nest in the concavity. 

In an effort to reduce the cost of finished 
containers, manufacturers are constantly striving to 
reduce the thickness of the initial stock materia!, 
thereby decreasing the overall metal cost of each 
container. Since the end wall (bottom) of the con- 
tainer essentially represents the initial thickness of 
the can stock, new bottom profiles are required to 
maintain the pressure performance of thinner 
gauge of stock materials. Purchasers and users of 
such containers, particularly the beer and beverage 
industry, have very stringent requirements which 
require that the finished and filled container be 
capable of maintaining interna! pressures above 
7.03 kg/cm (100 psi) minimum without any signifi- 
cant distortion, and to provide such capability, rath- 
er elaborate dome or end configurations have been 
developed, 

Another more recent requirement for such 
drawn and ironed containers is that the container 
must have a minimum resistance to the reversal of 
the end wall when the container is inadvertently 
dropped after it has been filled and is ready for 
sale and that the end wall have a buckle resistance 
oi more than 7.03 kg/cm (100 psi). 

However, as the thickness of the stock material 
decreases, the problem of wrinkling the container 
shell wall becomes more acute, particularly when 
attempting to produce the more elaborate configu- 
rations in the end wall 

One problem that has recently received some 
attention is the handling of the containers, particu- 
larly during shipment, storage and display. With the 
increased use of the reduced end necked portion 
on the upper end of the container, allowing for the 
use of smaller ends as part of the package, one of 
the problems that has been encountered is stability 
of the containers, particularly when several six- 



ing the goods on shelves. While this has to some 
degree been a problem in the industry, no particu- 
lar attention has been given to solutions for ac- 
comodating proper stacking and interlocking of a 

s plurality of containers on a shelf. 

According to the present invention, the con- 
tainer can be formed using reduced thickness 
stock material without increasing the diameter of 
the disc-shaped stock material. The new container 

jo has excellent column strength, buckie strength and 
resistance to harsh handling, while a the same time 
incorporates a nesting feature for allowing the bot- 
tom profile waif to nest with the end attached to the 
reduced neck portion of the container. 

is The bottom profile includes a spherically, 
inwardly-domed portion surrounoed by a generally 
U-shaped annular segment defining a iower sup- 
port for the container with the annular segment 
preferably having a diameter of about 80% of the 

20 diameter of the side wall, A specifically configured 
annular joining segment is integral with the side 
wafi and the U-shaped annular segment with the 
joining segment including a first annular arcuate 
portion having an interior radius and a second 

25 annular arcuate portion having an exterior radius to 
produce an annular support point for nesting with 
an end on an adjacent container. 

The particular domed profile is configured to 
eliminate the need of any metal reversal during the 

30 formation of the bottom profile at the end 01 a 
drawing and ironing operation, and the profile in- 
corporates specifically, dimensioned radii and seg- 
ments that simplify the metal-deforming process so 
that the containers can be manufactured at accept- 
as able production rates. 

Brief Description of Drawing 

Fig. 1 is a fragmentary cross-sectional view of 
40 the container having the present invention incor- 
porated therein; 

Fig. 2 is an enlarged fragmentary cruss-sec- 
tianal view of the container shown in Fig. 1, 
along with the tooling for forming tire bottom 

45 profile; 

Fig. 3 is an enlarged fragmentary segment of 
the container bottom profile; 
Fig. 4 is a perspective view of a container hav- 
ing an end seamed thereto; 

so Fig. 5 is a fragmentary cross-sectional view 
showing two containers in nesting relation to 
each other. 

Detailed Description 

55 

Fig. 1 of the drawings discloses a fragmentary 
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drica! side wall 12 and an integral end wall 14. 
Container 10 is what is commonly known as a 
"drawn and ironed container" wherein a flat circular 
metal disc is converted into a shallow cup in a 
press, commonly referred to as a "cupper". The 
shallow cup is then delivered to a drawing and 
ironing machine, commonly referred to as a 
"bodymaker" wherein the cup is reformed to re- 
duce the diameter thereof and increase the height 
by reducing the thickness of the side wall. The end 
waii is subsequently reformed at the end of the 
stroke of the punch that forms part of the press or 
bodymaker. After the end wall or bottom has been 
reformed to the particular bottom profile, the con- 
tainer has a reduced neck 16 formed around the 
open end and an outwardly-directed flange 18 with 
the flange being utilized for double-seaming an end 
thereto. 

With the increased attention in reduction of 
metal costs, many manufacturers ere now utilizing 
what is refewed in fhe industry as a "206 End" 
rather than the prior most common "209 End", the 
numerical values indicating the effective diameter 
of the end, which also dictates the amount of metal 
required for forming the end. With the use of the 
"206 End" and a substantially reduced neck on the 
upper end of the container, the problem of stacking 
several groups of containers upon each other has 
become more acute. Most commercially-available 
containers use a bottom profile having an 
outwardly-convex peripheral annular segment sur- 
rounding a reduced diameter lower support surface 
and an inwardly-domed central portion inside the 
annular support surface. 

The bottom profile of the drawn and ironed 
container is configured such that the bottom of one 
container will nest within the end of an adjacent 
container attached to the reduced neck and the 
container is still capable of withstanding internal 
pressures in the order of 7.03 kg/cm 2 (100 psi) and 
also has a column strength of approximately 159 
kg (350 pounds) or greater. Moreover, the present 
container has exhibited excellent results in drop- 
tests that have recently become a criteria in the 
beer and beverage industry. 

According to (he present invention, the lower 
end 14 of the container 10 includes a center dom- 
ed portion 20 (Fig. 3} surrounded by an annular U- 
shaped portion 22 and an annular joining segment 
24 integral with the side wall 12 and the U-shaped 
portion 22. 

As shown in Fig, 3, the center domed portion 
20 has a spherical radius R1 and is joined to the U- 
shaped portion by an arcuate segment 28 having a 
radius R2. The U-shaped portion 22 includes an 
annular, substantially vertical wall 28 and an outer 



R3. The lower segment 32 defines an annular sup- 
port surface 34 for the container 10. The inner 
annular wall 28 is substantially vertical and defines 
an included angle with respect to a vertical axis 

5 (not shown) through the container which is as close 
to zero as possible, while the outer annular wall 30 
defines an angle A. 

The ioining segment 24 includes a first annular 
arcuate portion 36 having an exterior radius R4 and 

to a second annular arcuate portion 38 having an 
interior radius RS. 

The particular radii and dimensions of the var- 
ious parts that form the integral tower end 14 of the 
container are important to the overall performance 

ts of the container when filled with pressurized con- 
tents and also incorporates a nesting feature which 
will preclude "wobbling" when two filled containers 
are stacked on each other. 

A specific set of parameters will now be de- 

20 scribed with the understanding that some of these 
parameters may be varied without departing from 
the spirit of the present invention. 

A container having a cylindrical side wall diam- 
eter D1 of 85,964 mm (2.597 inches) was formed 

25 from a flat circular disc having a diameter of 
139.573 mm (5.495 inches} and a thickness of 
0.3251 mm (0.0128 inch). The disc was first con- 
verted into a cup and then converted to a finished 
drawn and ironed container using tooling shown in 

3d Fig. 2, to be described later. 

The container center dome 20 has a spherical 
radius R1 of 53.848 mm (2.120 inches) with the 
radius R2 of segment 26 being 1.27 mm (0.050 
inch). 

as The lower annular arcuate support had a radius 
R3 of 1.016 mm (0.040 inch) and the angle A for 
wall segment 30 was 27 '30' and the angle for wall 
segment 28 was less than 5 ' , preferably as close 
to vertical as possible. The exterior radius R4 was 

40 2.54 mm (0.100 inch), while the interior radius R5 
was 5.08 mm (0.200 inch). 

The support diameter D2 for the container was 
50.80 mm (2.000 inches), while the diameter D3 for 
the center of the radius R4 was 50.071 mm (2.365 

45 inches} and the diameter D4 for the center of the 
radius R5 was 55.55 mm (2.187 inches). 

This type of container was then filled with 
beverage and an end 40 was seamed to the re- 
duced neck portion 16 by a double seam 42 (Fig. 

so 4), The end was a standard commercial 206 End, 
This container was tested extensively and was 
found to meet or exceed all minimum requirements 
for the beer and beverage industry. Furthermore, 
filled containers, when stacked upon each other. 

m had a good snug fit with continuous contact around 
the entire periphery. 

Ar*K*i <oa+c wma r/wlii rt*>H nn this and it was 
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"206 End" double seamed to the opposite end of 
the container after it was filled with a product and 
did not "rock". Dome reversal tests were then 
conducted using a bottom profile having a dome 
height of 0.9906 cm (0,390 inch), measured from 5 
the lower center of the dome to the bottom edge of 
the container, and it was determined that it with- 
stood pressures of 6.995 kg/cm 2 (99.5 psi) before 
dome reversal occured. This figure is wed above 
the minimum requirements for this container, io 

Fig. 5 of the drawings shows the nesting rela- 
tion between two containers stacked upon each 
other. It should be noted that the annular arcuate 
segment 36 has continuous extended contact with 
the double seam 42 and the U-shaped annular is 
segment 22 is partially wedged into the double 
seam to prevent tilting of the upper container with 
respect to the lower container. 

While the relative dimensions and their relation 
have not been fully explored, it is believed that 20 
some of the relationships are critical to the overall 
success in performance of the container. For exam- 
ple, in the specific container described, the diam- 
eter D2 was less than 80% of the, diameter Dt of 
the container. The relationship between the diam- ss 
efer of the support surface 34 and the spherical 
radius R1 of dome 20, along with the vertical 
annular wall 28, is believed to add strength char- 
acteristics. Also, the fact that the Joining segment 
has two arcuate segments 36 and 38 having signifi- so 
canity different radii, with radius R5 being about 
twice the radius R4, provides excellent internal 
pressure resistance. 

Fig. 2 of the drawings shows the tooling used 
for forming the bottom profile of the present inven- 35 
tion. The tooling includes a center dome pad 50, 
an outer annular forming element 52 and a punch 
54. The center dome pad 50 has an upper spheri- 
cal surface 56 having a radius R1 and a peripheral 
edge having a radius R2, along with a peripheral 40 
vertical surface 53. The outer annular forming ele- 
ment 52 has an inclined flat surface 60, a convex 
annular surface 62 having a radius R4, and a 
concave annular surface 64 having a radius R5. 
The punch 54 has a lower nose 70 configured to 45 
produce the U-shaped portion 22 and an outer 
surface 72 conforming to the surfaces 62 and 64. 

Containers constructed in accordance with the 
present invention exhibited more than adequate 
resistance to buckling, internal pressure and col- so 
umn strength. It has also been noted that the stock 
material thickness could be reduced to 0.3175 cm 
{(0.0125 inch), and possibly as low as 0.3048 cm 
(0.0120 inch), which significantly reduces the raw 
material cost for these containers. ss 

it should also be noted that the tapered upper 



Hange 18. This constantly-reducing tapered smooth 
neck is produced in a spin-necking operation and 
tests have shown that this results in significantly 
increased crush strength for the container. In fact, 
these tests show that the upper edge of the neck 
will actually curl rather than having the tapered 
portion wrinkle. 

As indicated above, one of the problems en- 
countered in forming container shells from reduced 
thicknesses of aluminum stock materia! and reform- 
ing the end wall of the configuration described 
above is that the metal has a tendency to wrinkle, 
particularly in the reformed juncture area, which 
renders the finished container unacceptable. 

Claims 

1. A drawn and ironed beer and beverage con- 
tainer (10) including a generally cylindrical side 
wall (12) having 

a neck (16) at one end with an end (40) con- 
nected by a double seam (42) to an open end 
of said neck (16), 

said double seam (42) having an inner gen- 
erally flat wall that extends generally parallel to 
the axis of said container (10) with an upper 
arcuate exposed portion above said inner flat 
wall and an integral bottom wall, 
said bottom wall including a first lower convex 
annular arcuate portion (38) at the end ol said 
cylindrical side wall (12), 
a concave annular second arcuate portion (36) 
integral with a lower end of said first lower 
convex annular arcuate portion (38) and a gen- 
erally U-shaped annular third portion (22), 
said arcuate exposed portion of the double 
seam (42) adapted when a lower portion of a 
container is (10) is stacked upon an upper 
portion of another container of the same shape 
(10) to nest in said second arcuate portion 
(36). 

said U-shaped annular third portion (22) having 
an inner substantially vertical flat wall (28) in- 
terconnected by a lower arcuate segment (32) 
that defines a reduced diameter lower annular 
support (34) for said container (10); and 
an inwardly domed central panel (20) integral 
with said substantially vertical fiat wall (28), 
characterized in that 

said U-shaped annular third portion (22) has an 
outer annular fiat wail (30) tapered inwardly, 
said bottom wall has a profile adapted to wed- 
gingly nest with a reduced end seamed to said 
open end of said other container 
said second arcuate portion (36) of the bottom 
wall is adapted to engage said arcuate ex- 

tvvtari orirtiArt ftf th£> rlruihl/* <*pam (A9\ nrui to, 
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its entire periphery when a lower portion of a 
container (10) is stacked upon an upper por- 
tion of said other container (10), 

2. A drawn and ironed beverage container as 5 
defined in claim 1 characterized by said first 
arcuate portion {38} having a radius which is 
twice the radius of said second arcuate portion 
(36). 

m 

3. A drawn and ironed beverage container as 
defined in claim 1 or 2, characterized by said 
inwardly-tapered neck (16) being generally 
smooth and continuous between said side wall 

(12) and said double seam (42), ><s 

4. A drawn and ironed beverage container as 
defined in claim 1 , 2 or 3, characterized by the 
radius of said first arcuate portion (38) being 
one-tenth the diameter of said Jower support a? 
(34) and the radius of said second arcuate 
portion (36) being one-half the radius of said 

first arcuate portion (38). 

5. A drawn and ironed beverage container as 26 
defined in claim 1 or 2 in which the diameter 

of said lower annular support is 5.08 cm (2.00 
inches) and is 80% of the diameter of said 
side wali (12). 



so 



PatentansprOchs 

1. Tiefgezogener und abgeslreckter Bier- und 
Getrankebehalter (10), umfassend eine im all- 
gemeinen zyiindrische Seitenwand (12) mit ei- 
nem Hals (16) an einem Ende, wobei ein Ende 
(40) dutch einen Doppellalz (42) mit einem 
offenen Ende des Halses (16) verbunden ist, 
der Doppelfalz (42) eine irn allgemeinen ebene 
Innenwand, die sich im allgemeinen parallel zu 
der Achse des Behalters (10) erstreckt, mit 
einem oberen. gekfOmmten, freiliegenden Teil 
oberhalb der ebenen Innenwand und eine inte- 
grals Bodenwand hat, 

die Sodenwand einen ersten, unteren, konve- 
xen, ringformigen, gekrQmmten Abschnitt (38) 
an dem Ende der zylindrischen Seitenwand 
02), 

einen konkaven, ringformigen. zweiten, ge- 
krUmmten Abschnitt (36), der einheitlich mit 
dem unteren Ende des ersten. unteren , konve- 
xen, ringformigen, gekrQmmten Abschnitts (38) 
ausgebildet ist, und einen im allgemeinen U- 
formigen. ringformigen, dritten Abschnitt (22) 
aufweist, wobei 

der gekrOmmte, fretfiegende Abschnitt des 



5 (10) auf einen oberen Teil et- 
nes anderen Behalters (10) gleicher Form auf- 
gesetzt wird, 

der U-fo'rmige, ringformige, dritte Abschnitt 
{22} eine im wesentiichen senkrechte, ebene 
Innenwand {28) hat, die mit einem unteren, 
gekrUmmten Segment (32) verbunden ist, das 
eine untere, ringformige StQtze (34) venringer- 
ten Durchmessers fUr den BehSlter (10) bildet; 
und 

eine nach innen gewolbte, mittlere PfaKe (20) 

mit der im wesentiichen senkrechten, ebenen 

Wand (28) einheitlich ausgebildet ist, 

dadurch gekennzeichnef, daft 

der U-fdrmige, ringformige, dritte Abschnitt 

{22} eine auflere, ringformige, ebene Wand 

(30) hat, die nach innen verjOngt ist, 

die Bodenwand ein Profil hat, mit dem sie mil 

einem reduzicrten Ende in das offene Ende 

des anderen Behalters keilartig eingefOgt wer- 

den kann, 

der zweite, gekrUmmte Abschnitt (36) der Bo- 
denwand an dem gekfOmmten, freiliegenden 
Abschnitt des Doppeifalzes (42) anlegbar ist, 
urn einen kontinuieslichen, ausgedehnten Kon- 
takt rund um seinen gesamten Umfang zu bif- 
den, wenn ein unterer Teil eines Behalters (10) 
auf einen oberen Teil des anderen Behalters 
(10) gestapelt wird. 

2. Tiefgezogener und abgestreckter Behaffer 
nach Anspruch 1, dadurch gekennzeichnet, 
daB der erste, gekrUmmte Abschnitt (38) einen 
Radius hat, der das Zweifaehe des Radius' des 
zweiten. gekrUmmten Abschnitts {36) ist. 

3» Tiefgezogener und abgestreckter Behalter 
nach Anspruch 1 Oder 2, dadurch gekenn- 
zerchnet, daB der nach innen verjfJngte Hals 
(16) zwischen der Seitenwand (12} und dem 
Doppelfalz (42) im allgemeinen glatt und konti- 
nuieriich ausgebildet ist 

4. Tiefgezogener und abgestreckter Behalter 
nach Anspruch 1, 2 Oder 3, dadurch gekenn- 
zeichnet, daB der Radius des ersten, ge- 
krUmmten Abschnitts (38) ein Zehntel des 
Durchmessers der unteren StUtze (34) ist und 
der Radius des zweiten, gekrQmmten Ab- 
schnitts {36} dem halben Radius des ersten, 
gekrUmmten Abschnitts entspricht. 

S« Tiefgezogener und abgestreckter Behalter 
nach Anspruch 1 oder 2, dadurch gekenn- 
zetchnet, daB der Durchmesser der unteren, 
ringformigen StQtze 5.08 cm (2.00 inches} be- 
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RevendlcstSonts 

1. Un recipient pour biere 8? boissons (10) etire 
et en fer comprenant une paroi laterals (12) 
generalement cylindrique ayant s 
un col (16) an niveau d'une extremite, avec 
une extremite (40) reliee par un joint double 
(42) a une extremite ouverte dudit col (16), 
I edit joint double (42) ayant une paroi interne 
Generalement plate s'&endant en position ge- w 
neralement parallele par rapport a I'axe dud it 
recipient (10), avec une partis superieure ar- 
quee exposes au dessus de ladite paroi inter- 
ne plate et une partie de fond iniagrale, 
ladite paroi de fond comprenant une premiere is 
partis inferieure convexe annuiaire arquee (38) 
situee a I'extremite de ladite paroi iaierale cy- 
lindrique (12), une seconde partie arquee 
concave annuiaire (36) se raccordant a une 
extremis inferieure de ladite premiere partie 20 
infeneure convexe annuiaire arquee (38) et une 
troisieme partie annuiaire generalement en ter- 
ms de U (22), 

ladite partie exposes arquee du joint doubie 
(42) etant adapiee, iorsqu'une partie inferieure ss 
d'un recipient (10) est empilee sur une parte 
superieure d'un aulre recipient de forme iderrii- 
que (10), pour se foger dans ladite seconde 
partie arquee (36), 

ladite troisieme partie annuiaire en forme de U 33 
(22) etant munie d'une paroi interne plate 
substantiellement vertical© (28) interconnected 
par un segment arque inferieur (32) qui definit 
un support annuiaire infeYieur de diametre re- 
duit (34) pour ledit recipient (1 0); et as 
un panneau centra! ayant la forme d'un dSme 
se pcojetant vers S'interieur (20) faisant partie 
integrant© de ladite paroi plate substarrtielle- 
ment verticale (28), 

caracterise en ce que 40 
ladite troisieme partie annulare en forme de U 
(22) est munie d'une paroi exteme annuiaire 
plate (30) conique et se dirigeant vers I'inte- 
rieur, 

iadite paroi de fond a un profil lui permettant 45 
de venir se Soger par coincemeot sur une 
extremite reduite joints sur ladite extremite ou- 
verte dudit autre recipient, 
ladite seconde partie arquee (36) de la paroi 
de fond est adaptee pour s'engager sur ladite so 
parti arquee exposes du joint double (42) et 
pour delinir un contact efendu continu autour 
de toute sa peripherie torsqu'une partie infe- 
rieure d'un recipient (10) est empilee sur une 
partie superieure dudit autre recipient (1 09). 55 



en ce que ladite premiere partie arquee (38) a 
un rayon qui est du double du rayon de ladite 
second partie arquee (36). 

a. Un recipient pour biere et boissons (10) etire 
et en fer selon fa revendication 1 ou 2, caracte- 
rise par un col conique se dirigeant vers I'inte- 
rieur (16) qui est generalement lisse el continu 
entre ladite paroi lateYale (12) et ledit joint 
double (42). 

4. Un recipient pour biere et boisson (10) etire et 
en fer sefon la revendication 1 , 2 ou 3, caracte- 
rise' en ce que le rayon de ladite premiere 
partie arquee (38) est d'environ un dixieme du 
diametre dudit support inferieur (34) et en ce 
que le rayon de ladite seconde partie arquee 
(36) est d'environ la moitie du rayon de ladite 
premiere partie arquee (38). 

5. Un recipient pour biere et boissons (10) etird 
et en fer selon la revendication 1 ou 2, dans 
iequel le diametre dudit support annuiaire inf§- 
rfeur est de 5,08 cm (2,00 pouces) et est de 80 
% du diametre de ladite paroi laterale (12). 
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